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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent the drift of alkaline 
metallic ions and 

heavy metallic ions by forming an insulating film on a 
glass board which has 

insulating surface, and making the insulating film in 
contact with glass of a 

film shown by SiO<SB>x</SB>N<SB>y</SB> . 

SOLUTION: An SiON film j4 02 is made in the thickness of 
500&angst ; -1 . 5&angst ; μm as a base film (insulating film) 
on a glass board 

401 having insulating surface. The film (hereinafter 



abbreviated as SiON) 

shown by SiO<SB>x</SB>N<S B>y</SB> is 5.3-7. OeV in energy 
gap, and 4-6 in " 

dielectric constant, and x and y fulfills 0<x<2 , and 
0<y<4/3. For the 

"composition, it is necessary that N should be contained by 
l× 10<SP>19</SP>-10<SP>21</SP>cm<SP>-3</SP>, and if H 
is contained by 

l× 10<SP>2 0</SP>-10<SP>22</SP>cm<SP>-3</SP>, it 
terminates the uncoupled 

hands of a silicon film 403 constituting an active layer, 
and improves crystal 

property. For the SiON film having such composition, N 
(SiN coupling) 

contained in the film can prevent the drift of alkaline 
metal (Na, K, etc.) 

ions and heavy metal (Fe, Ni, Co, etc.) ions. 
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X. 

tiv^z&Lizmwmfmmts i ox n, -c^six 
imm2i rnxmuza^x. mas io« n,ts 

S*tS»li<O±tJil(h-200 A^4M9»WMBlft 
$<xTV^itS:#St-rS^f*^S. 10 
[!t£«3] IS*ai ^A:liit^2fcfcV^T, S i O 

3 ~7.0 eVCJbO, Jtiim$«4~6-Ct>0. xtJitf 
yl±. 0<x<2. 0<y<4/3£«fc-TC:fc£!8ia 

[its«4] memimassms&swz. s i o* 

N y T'^il5SK*»Ncoa*n X 1 0 19 ~1 X 1 0 
2 1 car 3 9. 

H<9;l#lxl 0 2 »~lx 1 0 22 cnr3-CJbSClfc$:#a 
t-TI-^f^lB. 20 

jas^ffi^*-r&^7Xffls±t»fig?tL^s i ox n 

ffES i Ox Ny -e*Sft£SI&i:fc{ilO~2<X) A<0& 

30 

fcWCSiOx Ny T^Six^Mtffl^^TV^if: 

l-c ia-200 kcnmvtfmmxmzix, 

3&fc:-£tf#HB!l£SiOx Ny •e*3*t£Hlgfc:ll;fcfi. 40 
X V* Z t t -t&^f^lS. 
[19*518] M*a5^ilgM*«7^t>V^T. S i Ox 
Ny T'^SixSif &OX*/Mf-^> K^f* ■* T«5. 3 
-7.0 eVTfcD, Jtil«*{i4~6-CJ) , 3. xtJjiyy 
tt. 0<x<2. 0<y<4/3^Wzi-Zt^mt 

[IM9] MS3f5^^^8tt>V%T. S i Ox 
Ny X'5ji2tl&mB'$CDN0)&&l X 1 0 19 ~1 X 1 0 

HC9*#lX10 2 »~lXl 0 22 cm-3T'S>&£i£^ 50 



ttzMiMiS iOxNy •C^itS»M'CHittTV^ 

immi ummioizts^x. siox Ny -c* 

2tl&mti&cr)X.*)\,*-rtyYX J rv7\i53 ~7.0 eV 
•C* 1 }. Jtgim*U:4~6-e&9. xtsit/yli. 0< 
x<2. 0<y<4/3£#i£^:h£!RF©fc^S¥g 

[ft^Bi 2] its^i oa^iiirsjii liz&^x. 

Si Ox Ny T^il^^K+CONtT)***! X 1 0 19 — 
1X1 0 21 cn- 3 -ej>>). 

H«oa*si X 1 0 2 »~1 X 1 0™cm- 3 X'h& ztztm 

msmi 3 3 urn?* mm#mem#mwcoim 
umx'b-ox. 

mmm^^i-taf^xms±izmmmm&-th 
^xizmt^msmmmiisioi Ny x^zti 

[f££H14] mtmi3iZt5^X. SiOs N»tS 
§^S^cOX^;l/df-y<yH^-/TJ45.3 ~7.0 eV 
X'*><9. &.mgm±4-~6X-b*). xfcitfytt. 0< 

x<2. o<y<4/3zmt:-rztzmkk-?&!m 
im$m 1 5 ] 1 3 £ wmmi 1 4 ce^r . 

Si Ox Ny -e^$nSSK4»<ON(Og*«lXl0 19 ~ 
lX10 21 cm- 3 -C&0, 

H<Z)g#l X 1 0 2 °~1 X 1 OMcm-tX'h&ZbZim 
[S^16]|S^Bl3tCfcV^. Si Ox Ny Ttt: 

ztimmu. mwxk tx^y^y ( s i u< > 
at^-iKtr^ (N 2 0) zm^&ztztmk-rz 

[n*Jll7]»^JHl3tC*3^T, Si Ox Ny 
[0001 ] 

mizmz. mz. mwLY7yi?x9<wmimzm 

[0002] 
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it*? (tft) tim-f&imtfimizimixzz 
[ooo3] T?T47vhv?*mm$y&immi. 

*U;:TFT£5iau #B*«ffitaJA0i-2.«^r5:T 
[0 0 04] S&gfe^TCavby^xRlcS 

a^^TFTs-aarf-siiiss msmmmmtmm 

S) Sr. Httf^xmJifcTFTT-mSftf 
[0005] as&tv h y ^XKl^HSftJtT FT 

mm. s-^v77v?emk$tt0>m&. tf 
tih. 

[0006] zcoxonz. TFTwrnft^mtitsuzn 
mmh&izib. wmjmvTFT-tKxiz^^fmm. 

[0007] i d%ma.mmcr>---iizBTum s 
*s. ztnt. \,\tj*f>himm*?b*) , tftk**l 

[0008] mt\i. t?x/~?4 i~xw rxms. 
ay* mow. h«ttR/&ttJi4ML 

[0 0 0 9] *m®A^i. iOid^BTISiMcis 

TFTc^sttsE^&afe^^*. mxwmm\z% 

j£-r6T«!lt#T F TOfHHttfc*# < W^th Z t £ 
[0 0 1 0] «gi<ffiffl?ixTV^3--^^^ 
*LT^S. Clfl^^a^'TFTcO^ttSSjafcfit; 

srrst. ^m/rmam^m/y^ urn® 
muzmj-^^vz&m-h. ztit>n. tftim^ 

[0 0 1 HftoT, HKWtfm$*lSTFT{i s a 
yxmi k t' <A alBK=lfeltttim*l23 tr£ 

Tm^izmmtmmtmm:ifr#>m%£ 

[ 0 0 1 2 ] 0 1 t^tOJi. Tfl&ISfc it. 
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$at>tiZTEosmummm (mcoTEosm) z 

fflVXtTFT*BTtOrar«:|j*'r*6. 
[0013] BTtHfttt, MBMM:ar*TFTfc+2 
ov^ttEWflufc 1 5 orcDiig»£ i&jfflmmztoz.& 
+ BTKHk, -2 0V«ftBEMfcl5 0TXttnK& 

iwamfcjBi*-BTKmi:tff-»fc. a*, is 

o*c i e^co^-^ w»*os«fe*t,#f-Hnix.7t. 
[0014] m&m&BTumtiistk* +btis 

ft, -BTStSfcfctL^v^fiSJBEco^h^Tl^ii 
10 fc. fSfc. -BTKftfc*iVvc#L< H jWrO^fom 

[0015] -BTU^felfcV^TJiJrySS 
(TFT]p:*>:KflU:&-?TV)&fiK) T«0b'U"f >^ 

si do±^jb#9jWB<, mm/?* htmm&m 

[ 0 0 1 6 ] 2 1501C1 $ffflcr>K—? ZMLtiti 

20 [00 17] i^t. @2fcjjtt<0li, HlfcRK£TE 
OSjRRfcSailK <gS2<9TEOS§|) fcfflVxfcTFT 
tBTWlTll^fcliMRT**. fc«U 
MtaMtkf&XtiZktzt 1 ). JOWKcftfc*-* 

[0018] U»U 02oat. L&VHMEE0>S'7 

LT*T *> T F T<^i!Stt^i5!j#-r S C k Ut 

[ 0 0 1 9 ] *tBISA'o{iT«!ffii: LXiffmo 

x^AWHSItHjh^^T. BTgt^ttJUTL# 
v ^tto H y 7 h L < L X L & 5 1 v ^ 3 fSM t ft 

[0020] H±0>£ 300 -750 XJ. t^Wt 
H300 -650 *Cfi0iSJSKHW5!S|-Cfm$tLSTFTfc 

40 r«iii*qs*$^s. 

[0021 ] 

[»»wiHfcLJ:5k-r*iHi3 *mmx-m*tm 
w±. iMi^mimmLx/fyxm^^c^mmco 

xTFT<r>®m®m;bh^*mimm:®mt 

[0022] 

50 [n^^-rs^^a] 
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[0023] ^mmmx-mp-rhwm-^t . amy 
a hmmmmmwrnrnx-h^x. tmmtt-tz 

[0024] iJES i Ox Ny -CfcZti&MA 
S i ONKtB&E-TI.) J±. *«x*/l^-AyK^ 
•yT#5.3 ~7.0 eVT'J>9. Jtg&m*fr*4~6Ti> 0 „ 
xfcitfyli. 0<x<2. 0<y<4/3^p5t-rd 

[0025] ±!ExiiJ:tf y fi. ftfK&frfcJ: ot® 

fc*«Difij£fct N#l X 1 0 19 ~1 X 1 0 21 cnr3-££iX 

&zttf'£mx'h&. &tz. h*>'ixi o z »~ix io 

[ 0 0 2 6] itz. Si ONK£Jgfi£1-SliHclim#X 

fur, K+ta^^^Jnrrsitt^rig-cfti.. 

[0027] ±a£0j: d^cfi^^S i ONKIi, IS 
4>fc:-£rtrS:ftX^3N ( S i N|g£) *>\ Tfrii\)4M 

(Na. K&fc*) -f*y^S#S(Fe. Ni.Co?: 
if ) 4 :* y w k 'J 7 h £ BS^ . yftmtfti =j xWklr t> 

X-^l4£it (outdiffus ion) -f-£cD 
£?P;t.6. S*liNa^mFe>f^Na 
Cl^FeClt LTfft9-*ftR£ft-?. 
[0028] JflfL iiO^U^XgiliifciSIgT^ 

[00 2 9] -I<IT\ TJttlSfcLTS i ONI^ffll* 

mt±m i ~3 £ a txm t x-hh . 

[ 0 0 3 0] TJfc&fc LTTEOS&iHfc3£S?||8£JH^ 
^01^2^^^-^ St. 03T*tS i ON 

[00 3 1] -BTmi<7M^t:M.^t^-yxU 

mmittwx'b zzt tmmx-z s . 

[0 0 3 2] T«>S i ONJgfciSttJf £18j£^5 

vi kx-nmtmmmfrimm^mizismx^ & . 

[0033] ^Sfi»T^^StecO&H|Jtt. t&H^M 

m&tLX^&zttmkk-th. 

[00 34] +**MBOSB3&f* ZOTmtiiTf/t 

fc(±±fflTSiOx Ny x^zti&mmtzmLx^&t 

TV— f-m^Xf/f-mTFTOtfr&iZ&^X. 

Ttmtn hummus i oNmx-B&ztix^ht 
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[0035] *^HBTf!lffl-rS S i ON)iHitvbi9>6K 

wmm:hhfrt>. mmmirtmtmitihox' 
it^\,\ muz. s i oumzyj htmmt txmv* 

fzOr£cr>%)%t LX. MTOZ tW*iti®At>lzXiX 

mt>&izztix^&. 

[0036] ( i) &m§uzz~>xmwmuz<^z 
t 

io ( 3 > w&M#0yt*>tfy4 hmm>izmnnz< 

(4 ) &Bttm&»*itA,tzy4 hm&b*t>. &sism 
m&uz<^zk 

[oo3 7]ft->t\ rmmzvyj Y-mmtzz-o 

X^v*)mtfLfflSiZ&&iMtffi : mi. TFTOfiKtt 
Z&tb&MMTWbX ^mX'h h . 
[0038] T«!lSfjffii:?S1MfE®fcl0~~200 

S^MTfi^. -eilSrSfetS i ONffiA^^TfflK 

20 axvyj hwmxifcfr&tsffimj) i 9gmx'$>z>. 
10 0391 *o-tz>z.tx\ fsim/v^ htimsm 

ffi(7)ffim i 3mZtl& fc^T F T<0 L # V^fi* 5 0 VftiS 
fc^ 1 ). n-ch/p-chTFT$ry--7'Jjj-7t^- 

[0040] *BH*BB-CIKrt-S.fl!lt7)||BJ«, Jg»^M 

hmmw$)%?mmim.x'b~?x . immx-m^ti?> 
immznu m&'mz&Lxmjs&ttfzyj htm 
mttLtztmiz&^x. mmm*t>%&^frw& 

^^tl^cOTfflltJitf/^fctiiffllSrSiOxN, X' 

30 *2timmm&tix^z>c\tzmit?h. 
[oo4i] ^^mco^it. rv—t—m. mri — 

-f-SL StX^^'-MTFTco^-ttJV^ 

AH^lSt: <t oTH^ttT v^> fc v > 9 Z k X'b S . 
[0042] tth-h. TFT<7)&Mm&{iLX'i>&1~ J r 

[0043] 

IftMl *5&mz£ix\f . S i ONjS+t^WSftT^ 
40 SN (Si Nfe^) *>\ T^'J^JR (Na. K^f) 
^-y-^S^JB (Fe.Ni.C o^ri: ) >f ^-y«0K U 

[0044] -r^c^. BT|S®iwJ:9^Jn3El£»fc:i, 

d v«tt2:«roT f t *imtz> z t mm 

[0045] 

immmi ] ^j^us^i, rwt lt s i onh^ 
so v^ish^y^'x^ (tft) <ofmigtRi-s. 
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[oo4 6] im&$m&ithfi7zmfi.4o 
5 1737 mmmmtbh. ^mmi 

[0047] T«4 0 2 tX S i ONffJEBD 
0 A-1.5 jtzm<9®3t;:j&£-fS„ gj#ffc£#i.£fc50 
OOAJrFTJ:^ fUffittfcif&LT. 1000-5000A?) 



#Xi6j| 



N 2 O: 200SCCM 



200W 
S i H4:10SCCH 
0.3torr 
350 -400 *C 

lOOOA/min 

[0049] £<93#-C$j£$*l*: S i O N&ttj£|gX 
fl!!OTEOS^ie^*lii:Jt«L^«S*2: 



io snfcsrf. 

[0 0 48] z<os i oNmofm&mt. &.<m*)? [ooso] 
t>*. * [mi 





mmt-r (A/min > 


nfyru-Y (A/min ) 


8E1CDTEOSB 


— 12 0 0 


4 5 0 0 — 4 6 0 0 


#2©TEOS« 


— 15 0 


1 9 0 0 — 2 0 0 0 


S i ONR 


— 10 0 0 


9 0 0—1 0 0 0 




— 15 0 


8 0 0 — 9 0 0 



[0051] tfRxe-ftfiKX»£»5 i fc«x;l— T 3? 4 0 3fcL f£fcTiftM4 0 2<D±lz&tfLZtL&immt 



30 



[ 0 0 5 2 ] &i> , *HSSM-C«T«!JS4 0 2<D^j££ 
mffltiL (B. 56MHz ) $-EPJirri.7*5X-7CVDffitJ;o 
fc^, ffittLPCVDS. 3fcCVD&. y^X«[»Sr 

EPflo-f sr^xv c v DS^fcoSvfflffiSrJflv ^ <r fc 

[0053] mzTm4 o 2<?mmizn^mfmm& 

4 0 3*«tfW*«)'C**3&«» dOK-ft:^IS4 0 3(i 
TtfS§t4 0 2^fi)t*^a^«lfc^-tl»i fc#T# 

[0054] ***M?tt. T*S?4 0 2 £jgj£-r £l£ 
IdH^l^lOfM^tWWXfcOi fcgsanrts. 
o 2 otthftttNi oct)1 -20% ktchiiolzW&t 
&. -fit. T^Xv+fciSWajS i bOi <DKJ£# 

av^*. TiajgoaB^^ ai(K2oo Alu mni: 

[ 0 0 5 5 ] 8ttiM9£SR4 0 3<^)£{J. T 
J&I84 0 2 Lfc&fc0 2 T^X^fci S«91£?t 

[0056] iOJ: dfcLT3BS8*utliv«fl3^iai*» 



40 



[0 0 57] ifcfcl. B5;L&Vi5OOAaJ£30£ftMr 

gSJS&r^X^CVDffi^^^lJEfac VDifcfcJ; DM 

[ 0 0 5 8 ] Kfc, mhftff^HR^lSaft tT»6 

iftRflfl^MMN 0 4 fcHMWS. 
[00593 ft«<0^#fr«4 0 4 CJtbTJaT 
c^fftJ:S7-^X-7J!UiS:ffv\ 9l4MtigSK4 0 

RFJiV— 2 0 0W 

#XiS* H 2 :100SCCM O2: 100SCCM 

tfZEj) 0.3torr 

350 -400 x: 

25»m<¥fT¥«2UO*£) 
JKI^ lOsec — 5nin 
[0060] H2 kOi OaO^fcffl^TifK. ftfcH 

[0061] ^or^xv^atci •? ft#o¥#ttJi4 

0 4««li*»^U--y^S*i*. *LT. JSHBi/y 
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Ofctf). TFT^L^ffltfOVftjSk&Op-ch/ 
n-chTFTbiilZS-WXyb-t&ZbWT* 

h. 

[0 06 2 J iSttJf /y>f Mft»K5fiB<0C 

[0 0 6 3] tfz. Ht *T7X-?iz£*)x&mft<?>*& 

[0064] mzyj vmsskt t-zmmtm 
i&mm4 o 6 £ i5ooA.comzizmm-&. z<r>y 
-y vim m* o 6»s i QN»« MMajHrrfer>-cfc 

[0 0 6 5] ^'4 bfgtiffit4 0 6kLTS i ON&£Jfl 

[0066] mz^ r^s-^A^^jir/us-^A?- 

±l££- fc-*-&Hf»>&&&R4 0 7 £ 4 0 0 0 Atf)«S 

izmiR?z>. £w/i'$-'>A§i4 0 7{±. aty-f b 
n&kL-cniig-rs. 

[0067] «B^ft*T-r^5-'>AlS4 0 7 

£$SifcLT. i©«iKfl:^d. msiigiSk lt«. 3 

PH=6. 9 2fcf^W:{><D£ffiffl-r6. 

[ 0 0 6 8 ] £ d LT£j£3*iM«g3««HUR4 0 

6. ifc. «ffiWJD«H£S"lfflIi-6ii:Tl©Sglftli4 
0 8*>?3£$fl)rC#£. (04 (A) ) 
[0069] 04 (A) 

£>. T)V^-^MmA07^n^--y^LX. 0*L 

[0070] mz. 2gM<rMW6M£ft\K 
BMHMUR4 0 9 WfiMBiSX*)^.** 
§t*&?£k U Q&£lgflSkLT<b£mS£2~3niA. 
IM*E8Vi:l/C»W4. 

[0071] iO^WftllMRfcWLTWarJSrrt 

*OlUBHtlt4 0 9<DJ*S £SiJffllT£ £ . 
[ 0 0 7 2 ] $ ^ %.me>Mffi6X'7 *hUi?Xh* 
3*B«*HHMfcMTW 04 (B) <ott 

[0073] zcoft. wmwits%cowm^i-v 

>?>Ja-)l>m&t:T> : £-T*X''t>mLX. PH = 
6. 9 2lcHRLfcfc(©t«»t*. 6&£RI 
ffikLT<fb£Ss£5~6mA. i"MBE 1 0 0 V k LX 

[0074] £aR^d*l*IMHHUR4 1 Ott. # 
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g£kV>*^gT*£tS:^-x>^>r h€fii4 1 1 

[0075] acfc, -f H- evm: <t 0 . ft#tf> 
¥**M4 0 5 K^mifelSraA-r i> . Nf-f */t«T F 

♦HaTFTifaw^sfir^ifWBiifcLrB 

[0076] fllxff . P ( y » <7>aA{iJ03i€E6 0 
10 ~90kV, K-X10.2~5 xl0 15 Sf/cm ! t 

kV. K-Xaixi 0» •IFF/ cm* TtTd. 

[0077] -fSk. h«S4 1 1. £7L®W^fii 
BHUS4 0 9 ? k & 0 . ttfc V-X/ YVAVb 
%&m®4 12.41 StfteS^WiCJ^SSitS., 

[0078] 01 (C) fc^-fSfc. £?L©Ol© 
«HfcR4 0 9fcH*LT, 2*BOH-t>^ff 
5. 2SBCOP ("jy) 0&AttftflKEE6 0-^ 
9 0kV. K-X10.1 ~5 XI OUfif/cm 2 Tif 
20 3 . #HSfc09-C«. ftia«E8 0 k V. 1X1 
0 14 M7/cm* k-rs. 

[0079] -tht. ¥A hW&4 1 

0 . V-X«M4 12. H W >ffitt4 1 3 fcJtlstLT 

^HWBKOttW 1I&RKTOGIMM4 14. 415*« 

[0080] mst. y>r h«s4 1 lvmruRH* 
[0081] j: d c LxB&zii&im&FWim 

30 J£ (t^ttLDDiRH) 4 1 5tt. f^r^HSUI4 1 6 

[0082] «C(C. K r Fx^f S/Vl/— !f-£200 —30 

*>i£A2itf:P CJV) WvStt^Srtfa. vStt 
•(W1300 ~450 X: 2 \yr<rm7-—MZ £-oXi>&^L^ 

[0083] &fc. 04 (D) t^ttat. U5MS^ 
4 17k LXWttm&miryX^C VD&tJ: 0 1 m 

<m<vm&mm^xi>&\ 
[0084] i^tc ay?? b*-;^^-ri>. 

tlXtei?. «aHMMI4 17tA^7r-7-yil* 
H4 0 6SrX-yf-y^LT. V-X/KW V»3f* 
[0085] JJcv^T. ?n^K. PS. ffiKSrS 
4 lOSrX y^-^LT. y-fhWWav^htf- 

50 



1 1 

[0 086] -r^dfc. y4hWmL406<r>x»/1- 

yyiWtfrltt. ms&ttii4 1 onm^yyr~y 

•y&tttffi*iTV*S*tf>. ?4 hW&4 1 1 & 

zttpczi. it:. 7uj*ffimmtv-xm®4 1 

\>\ 

[0 0 87] ^y9?\-*-)V<m$JfiWTl,t:h. ffi 
®MM4 18.419.4 2 0£$j£LT. *SSBM 
«t»T350X;2hr e>r~-/H&l£4T 3 . 

[0088] UUi^lSSr^T. 04 ( D ) fc^iflg 

[0089] 04 (D) t5jcrrFTl±. S i ON&£ 
Ttmblxm^zb?. T/l'tf'J&S (Na. K& 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] Drawing showing the result of a BT test 
[Drawing 2] Drawing showing the result of a BT test 
[Drawing 31 Drawing showing the result of a BT test 
[Drawing 4] Drawing showing the production process of TFT 
[Drawing 51 Drawing showing the production process of TFT 
[Description of Notations] 

401 Glass Substrate 

402 Ground Film 

403 Thin Oxidization Silicon Film 

404 Island-like Semiconductor Layer 

405 Thin Oxidization Silicon Film 

406 Gate Insulator Layer 

407 Aluminum Film 

408 Precise Oxide Film on Anode 

409 Porous Oxide Film on Anode 

410 Firm Oxide Film on Anode 

411 Gate Electrode 

412 Source Field 

413 Drain Field 

414 Low Concentration Impurity Range 

415 Low Concentration Impurity Range 

416 Channel Field 

417 Layer Insulation Film 

418 Wiring Electrode 

419 Wiring Electrode 

420 Wiring Electrode 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Invention indicated on these specifications relates to the production method 
of the semiconductor device using the thin film semiconductor which has crystallinity. Especially, it is related with the 
production method of TFT. 
[0002] 

[Description of the Prior Art] The technology which produces TFT (TFT) on a cheap glass substrate recently is progressing 
quickly. It is [ the j reasonable in the interest having increased in active matrix liquid crystal display. 
[0003] Active matrix liquid crystal display arranges TFT to each of each millions of pixel arranged in the shape of a matrix, 
and controls the charge which frequents each pixel electrode by the switching function of TFT. 

[0004] Furthermore, the structure of integrating the circuit (called a circumference drive circuit) which drives TFT which 
progressed and has been arranged in the shape of [ this ] a matrix by TFT on the same glass substrate also attracts the interest. 
[0005] The condition of operation serves as a liquid crystal display, and TFT installed in the pixel section in the shape of a 
matrix can be checked visually. For example, in the case of the liquid crystal display of a normally black, in the case of a 
white display, the part where TFT does not operate serves as a sunspot, and appears. 

[0006] Thus, since the malfunction of TFT spoils appearance very much, high reliability is required of all millions of TFT. 
Since especially the problem of degradation of TFT becomes the cause which causes a malfunction someday, various 
reliability trials are performed among each researchers. 

[0007] A BT test is in one of such the reliability trials. This is the so-called accelerated test and is an examination which the 
bias voltage of plus/minus and heating are added [ examination ] to TFT, and accelerates the degradation. 
[0008] For example, the bias voltage of plus/minus accelerates degradation of a gate insulator layer, a gate insulator layer / 
barrier-layer interface, the contact section, etc. Moreover, heating activates a movable ion or accelerates degradation of the 
border area of a channel/drain etc. 

[0009] These people traced that the ground film formed in a glass-substrate front face influenced the reliability of TFT 
greatly, as a result of piling up the reliability trial of TFT by such BT test. 

[0010] Unlike quartz glass, the Corning glass often used recently contains impurities, such as Na and K, a little. A parasitism 
channel will be formed in a barrier layer / ground film interface, or a barrier layer / gate insulator layer interface if these 
impurities are spread on the outskirts of a barrier layer of TFT. These become the cause which causes the increase in the 
leakage current at the time of TFT operation. Moreover, these diffused impurities become the cause which shifts threshold 
voltage. 

[001 1] Therefore, the crowded structure which sandwiches an insulating thin film between a glass substrate and a device main 
part is used for TFT generally produced. This insulating coat (it is hereafter called a ground film) is asked for the effect which 
prevents diffusion of the impurity from a glass substrate, and the effect which raises adhesion with the thin film deposited on a 
ground film. 

[0012] As a result of investigating TFT using the TEOS system oxidization silicon film (1st TEOS film) generally known by 
the BT test as a ground film, it is shown in drawing 1 . 

[0013] The BT test performed voltage impression of +20V, + BT test which adds 150-degree C heating simultaneously for 1 
hour, and voltage impression of -20V and - BT test which adds 150-degree C heating simultaneously for 1 hour to TFT used 
as the candidate for evaluation. Moreover, the evaluation result of only 150-degree-C BEKU of 1 hour was also added. 
[0014] When the above BT tests were given, the shift of threshold voltage was checked for + BT test and - BT test. 
Especially, in - BT test, it is remarkable, and that degradation progressed considerably hears. 

[0015] Furthermore, in - BT test, the standup of the drain current Id in an ON field (field where TFT is an ON state) is bad, 
and a thing with the bad (the sub threshold level coefficient S is large) state of a barrier layer / gate insulator layer interface 
can be checked. 

[0016] Moreover, it was also checked that having given 150-degree-C BEKU of 1 hour deteriorates. This is considered 
because the movable ion moved in the inside of a ground film. 

[0017] Next, as a result of investigating TFT using the TEOS system oxidization silicon film (2nd TEOS film) by the BT test 
like drawing 1 , it is shown in drawing 2 . However, this oxidization silicon film is a more precise film by changing membrane 
formation conditions. 
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[001 8] However, like drawing 2 , neither the shift of threshold voltage nor aggravation of a barrier layer / gate insulator layer 
interface has improved, and even if it made membraneous quality precise, the reliability of TFT is not improvable. 
[0019] moreover, although these people used the high silicon nitride film of the blocking effect of an impurity as a ground 
film, since adhesion with a glass substrate was bad, it was not employable greatly [ the stress distortion by the glass substrate ] 
with the problem which is that a film separates etc. Moreover, since Si cluster became a charge trapping center, the silicon 
nitride film also had the problem of influencing the drift of a threshold remarkably in a BT test. 

[0020] From the above thing, in 300 - 750 ** and TFT typically produced by processing of the temperature requirement of 

300 - 650 **, adhesion with a glass substrate is good and a reliable ground film is required. 

[0021] 

[Problem(s) to be Solved by the Invention] Invention indicated on these specifications solves the above-mentioned problem, 
prevents diffusion of the impurity from a glass substrate, and offers the technology which forms the ground film which gives 
high reliability to TFT. Furthermore, let it be a technical problem to give the protective coat-role which prevents the 
contamination from the circumference to a gate insulator layer and a layer insulation film, and to protect the channel 
formation field which is the maximum critical area of TFT. 
[0022] 

[Means for Solving the Problem] 

[0023] Having the insulating thin film formed on the glass substrate which one of the invention indicated on these 
specifications is an insulated-gate type electric field effect semiconductor device, and has an insulating front face, the 
aforementioned insulating thin film is SiOX Ny. It is characterized by being the thin film shown. 

[0024] Abov e,SiOX N^ -Xfae-energy band gap is 5.3 - 7.0 electronu volt, specific inductive capacity is 4-6, and the thin film (it 
is hereafter written as a SiON film) shown is characterized by x and y fillin g. 0< x<2, and 0<y<4/3 . 

[0025] What is necessary is to be able to change Above x and y according^ production conditions, and just to set them up in 
accordance with operation aspect. Moreover, the composition needs to contain Nlxl019to lxl021cm-3. Moreover, when H 
is contained 1x1020 to lxl022cm-3, it is convenient for carrying out termination of the uncombined hand of the silicon film 
which constitutes a barrier layer, and improving crystallinity. 

[0026] Moreover, if a crawl silane or a JIKURORU silane is used as material gas in case a SiON film is formed, it is also 
possible to add chlorine in a film. 

[0027] N (SiN combination) contained in the film prevents the drift of alkali-metal ion (Na, K, etc.) or heavy-metal ion (Fe, 
nickel, Co, etc.), and the SiON film with the above composition stops that an impurity carries out outside diffusion 
(outdiffusion) from a glass substrate to a device. Moreover, chlorine has the effect which neutralizes Na ion and Fe ion as 
NaCl or Fed. 

[0028] Of course, this technology can be applied when [ all ] forming a thin film device on a glass substrate. 

[0029] Here, the result of the BT test at the time of using a SiON film as a ground film is shown in drawing 3 . The measuring 

method of a TFT property is the same through drawing 1 -3. 

[0030] It can check that the shift of a threshold is improved clearly from the result at the time of using the SiON film shown 
by drawing 3 as compared with the case of drawing 1 and drawing 2 using the TEOS system oxidization silicon film as a 
ground film. 

[003 1] Moreover, it can check that the sub threshold level coefficient S is small when the result of - BT test is seen, and the 
state of a barrier layer / gate insulator layer interface is also good. 

[0032] In addition, the adhesion of a ground film and a silicon film is sharply improvable by preparing the thin oxidization 
silicon membrane layer of 10 - 200 ** between a ground SiON film and the silicon film which constitutes a barrier layer. 
[0033] In the barrier layer which other invention indicated on these specifications is insulated-gate type electric field effect 
semiconductor devices, and consists of silicon films, the channel formation field of this barrier layer is set to the bottom and 
bottom, and it is SiOX Ny. It is characterized by being surrounded by the thin film shown. 

[0034] A channel formation field is SiOX Ny at the bottom and/or bottom. I hear that the ground film and the gate insulator 
layer are formed by the SiON film in the case of a planar type or stagger type TFT as it is in contact with the thin film shown, 
and it is. 

[0035] Since the SiON film used by this invention is the so-called oxidization silicon film, a use use is not what was restricted 
to the ground film. For example, the following things are clarified by these people as an effect at the time of using a SiON 
film as a gate insulator layer. 

[0036] (1) it is hard to carry out an electrostatic discharge with static electricity - (2) - thing [0037 which a metal component 
cannot diffuse easily from the gate electrode containing the being [ hard to diffuse the ion in existing / a charge trapping 
center / easily /-in the interior (3) barrier layer in a gate insulator layer / it ] (4) metallic-material component ~ ] Therefore, 
the structure which puts a channel formation field by the ground film and the gate insulator layer is very useful in the meaning 
which raises the reliability of TFT. 

[0038] The structure which forms the thin oxidization silicon film of 10 - 200 ** in a ground film front face and a 
barrier- layer front face, wraps a channel formation field in an oxidization silicon film, and puts it especially by the ground 
film which consists of a SiON film further, and the gate insulator layer is effective. 

[0039] By doing so, since the state of a barrier layer / gate insulator layer interface is improved, the threshold of TFT serves 
as the 0V neighborhood, and n-ch/p-chTFT can be made into no MARIOFU. 

[0040] The channel formation field which consists of the aforementioned structure in structure with the gate insulator layer 
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which other invention indicated on these specifications is insulated-gate type electric field effect semiconductor devices, has 
the barrier layer which consists of silicon films, and was formed in contact with this barrier layer is SiOXNy about the bottom 
and/or bottom. It is characterized by being surrounded by the thin film shown. 

[0041] I hear that the channel formation field which includes a gate insulator layer in the case of a planar type, a reverse 
planar type, a stagger type, and reverse stagger type TFT is surrounded with the ground film and the layer insulation film, and 
the main point of this invention has it. 

[0042] Namely, it aims at protecting the channel formation field which is the maximum critical area of TFT from the impurity 

which invades from the exterior. 

[0043] 

[Function] According to this invention, N (SiN combination) contained in the SiON film prevents the drift of alkali-metal ion 
(Na, K, etc.) or heavy-metal ion (Fe, nickel, Co, etc.), and the duty which stops that an impurity is spread from the exterior to 
a device is achieved. 

[0044] That is, it becomes possible to produce TFT with the high reliability which can be equal also to an accelerated test like 

a BT test. 

[0045] 

[Example] 

[Example 1] this example is related with the production process of the TFT (TFT) which used the SiON film as a ground film. 
The production process of TFT using this invention is shown in drawing 4 . 

[0046] First, the glass substrate 401 which has an insulating front face is prepared. As a glass substrate, Corning 7059 and 
said 1737 substrates are typical. Of course, it does not interfere by the quartz substrate, either. Corning 7059 substrates are 
used in this example. 

[0047] Next, it isaS iON film as a ground film 402 5 00 **-_LSIt forms in the thickness of mum. Alj hough 5000A or less is 
sufficient in considering optimization, in consideration of reliability, 1000-5000 A thickness is desirable. 
[0048] The membrane formation conditions of this SiON film are asTSlIows. 

RF power 200 W quantity of gas flow SiH4:10SCCM N2 O: 200SCCM gas pressure 0.3torr membrane formation temperature 
350 - 400 ** inter-electrode distance 25mm (in the case of parallel monotonous type) 

Membrane formation rate lOOOA/min [0049] A thing with a small etching rate with a membrane formation speed quick [ the 
SiON film formed on this condition ] and is the feature. The result compared with other TEOS system oxidization silicon 
films is shown in Table 1 . 



[0050] 
Table 1] 






ijfyfW (A/min ) 


SUCDTEOSK 


-1200 


4 5 0 0 — 4 6 0 0 


#2®TEOSK 


-15 0 


1 9 0 0-2 0 0 0 


S i ONffi 


-10 0 0 


9 0 0- 1 0 0 0 




-1 5 0 


8 0 0-9 0 0 



[0051] I hear that that membrane formation speed is quick has a good throughput, and it has it, I hear that that an etching rate 
is small has precise membraneous quality, and it has it. Therefore, he can understand that the SiON film is most excellent in 
the point that an etching rate is small, quickly [ membrane formation speed ]. 

[0052] In addition, although formation of the ground film 402 was depended on the plasma CVD method for impressing a RF 
(13.56MHz) in this example, gaseous-phase methods, such as the LPCVD method, optical CVD, and the plasma CVD method 
for impressing pulse shape, can be used for others. 

[0053] Next, although the thin oxidization silicon film 403 is formed in the front face of the ground film 402, this oxidization 
silicon film 403 can be continuously formed from formation of the ground film 402. 

[0054] In case the ground film 402 is formed in this example, for [ of the last ] 1 - 10 seconds is 02 to material gas. It adds. 
02 An addition is 1 - 20% of N2 O. It adjusts so that it may become. Then, it sets in plasma and is Si and 02. Since the 
reaction is quick, near the front face of a ground film, the thin oxidization silico n film 403 of 10 - 200 ** is fo rmed. 
[0055] Moreover, formation of the thin oxidization silicon film 403 is 02 after forming the ground film 402. It is good also by 
the method of performing processing by plasma. 

[0056] Thus, the formed thin oxidization silicon film 403 gives the effect which raises adhesion with the silicon film behind 
formed on the ground film 402. 

[0057] Next, an amorphous silicon film with a thickness of 500A which is not illustrated is formed by the plasma CVD 
method or reduced pressure heat CVD, and it crystallizes by the suitable crystallization method. Also in heating, this 
crystallization is good also by irradiation of a laser beam. 
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[0058] Next, patterning of the crystalline silicon film which crystallized the aforementioned amorphous silicon film and was 
obtained is carried out, and the semiconductor lay er 404 of the shape of an island which constitutes a barrier layer is formed. 
[0059] Next, plasma treatment by the following Conditions is performed to the island-like semiconductor layer 404, and the 
thin oxidization silicon film 405 is formed. 

RF power 200W quantity of gas flow H2: 100SCCM 02 : 100SCCM gas pressure 0.3torr processing temperature 350 - 400 ** 
inter-electrode distance 25mm (in the case of parallel monotonous type) 

Processing time lOsec -5min[0060] H2 02 You may use separately and it is H2 previously. Plasma treatment is performed 

and it is 02 after that. You may perform plasma treatment to depend. Moreover, you may be the reverse. 

[0061] The front face of the island-like semiconductor la>^c4044s-Gleaned-by this plasma treatment. And since the thin 

oxidization silicon membrane layer formed in the pure &ate exists in a barrier layer / gate insulator layer interface, interface 

level is reduced sharply. Therefore, the threshold of TFT serves as the OV neighborhood, and can make p-ch/n-chTFT no 

MARIOFU. 

[0062] Furthermore, the display nonuniformity at the time of change of the threshold of TFT becoming small and using the 
amount of C (carbon) of a barrier layer / gate insulator layer interface for the pixel section of a liquid crystal display, since it 
can decrease by 1 figure can be stopped. 

[0063] Moreover, H2 Since hydrogen termination of the uncombined hand in a barrier layer is carried out by plasma, the 
crystallinity of a barrier layer improves. 

[0064] Next, the oxidization silicon film 406 which functions as a gate insulator layer later is formed in the thickness of 
1500A. Although this gate insulator layer 406 may be a SiON film and a silicon nitride film, in order to raise reliability more, 
it is desirable to use a SiON film. 

[0065] What is necessary is just to form on the same membrane formation conditions as a ground film, if a SiON film is used 
as a gate insulator layer 406. 

[0066] Next, the film 407 which consists of material which makes aluminum or aluminum a principal component is formed in 
the thickness of 4000A. This aluminum film 407 functions as a gate electrode later. 

[0067] Next, anodic oxidation is performed by using the alumin um film 4 07 as an ano de plate in an electrolyte. As an 
electrolyte, aqueous ammonia neutralizes the ethylene glycol solution of 3% of tartaric acid, and what was adjusted to 
PH=6.92 is used. Moreover, it is processed as 5mA of Chemicals current, and attainment voltage 10V, using platinum as 
cathode. 

[0068] In this way, the precise oxide film on anode 408 formed has the effect which raises adhesion with a photoresist behind. 
Moreover, the thickness of an oxide film on anode 408 is controllable by controlling voltage impression time. (Drawing 4 
(A)) 

[0069] In this way, if the state of drawing 4 (A) is acquired, patterning of the aluminum film 407 will be carried out, and the 
gate electrode which is not illustrated will be formed. 

[0070] Next, 2nd anodic oxidation is performed and the porous oxide film on anode 409 is formed. An electrolyte is made 
into 3% of oxalic acid solution, and is processed by using platinum as cathode as 2-3mA of Chemicals current, and attainment 
voltage 8V. 

[0071] At this time, anodic oxidation advances in the parallel direction to a substrate. Moreover, the length of the porous 
oxide film on anode 409 is controllable by controlling voltage impression time. 

[0072] Furthermore, after the ablation liquid of exclusive use removes a photoresist, 3rd anodic oxidation is performed and 
the state of drawing 4 (B) is acquired. 

[0073] At this time, an electrolyte neutralizes the ethylene glycol solution of 3% of tartaric acid with aqueous ammonia, and 
uses what was adjusted to PH=6.92. And it is processed as 5-6mA of Chemicals current, and attainment voltage 100 V, using 
platinum as cathode. 

[0074] under the present circumstances, the oxide film on anode 410 formed -- very much — precision — and it is firm 
Therefore, it has the effect of protecting the gate electrode 41 1 from the damage produced at back processes, such as a doping 
process. 

[0075] Next, an impurity is injected into the island-like semic onductor layer 405 by the ion doping method. If N channel type 
TFT is produced and P channel type TFT will be producedfor P (Lynn) as an impurity, B (boron) will be used as an impurity. 

[0076] For example, pouring of P (Lynn) is 5 xl015 atom / [ 60-90kV of acceleration voltage, a dose 0.2 - ] cm2. It carries 
out. At this example, they are 80kV of acceleration voltage, and dose 1x1015 atom / cm2 about pouring of P (Lynn). It carries 
out. 

[0077] Then, the fields^jjLaad-4-B-^wh e r e - the -gate electrodej 41 1 and the po rous oxide film on anode 409 serve as a mask, 
and serve as the soufceTdrain behind are formed in a self : ac3ustment target. 

[0078] Next, as shown in drawing 1 (C), the porous oxide film on anode 409 is removed, and 2nd doping is performed. In 
addition, the 2nd pouring of P (Lynn) is 5 xl014 atom / [ 60-90kV of acceleration voltage, a dose 0.1 - ] cm2. It carries out. 
At this example, they are 80kV of acceleration voltage, and dose 1x1014 atom / cm2. It carries out. 
[0079] Then, the gate electrode 41 1 serves as a mask and the low of high impurity concentration and the low concentration 
impurity ranges 414 mdM^co^rmed in a self-adjustment target as compared with the source field 412 and the drain field 
413. ~"~ 

[0080] Simultaneously, as for directly under [ of the gate electrode 411], the field 416 where it functions as a channel of TFT 
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since an impurity is not poured in at all is formed in a self-adjustment target. 

[0081] Thus, the low concentration impurity range (or LDD field) 415 formed has the effect which suppresses that high 
electric field are formed between the channel field 416 and the drain field 413. 

[0082] Next, it is a KrF excimer laser 200 - 300 mJ/cm2 By irradiating with an energy density, P (Lynn) by which the ion 
implantation was carried out is activated. Moreover, also by heat annealing of 300 -450 **2hr, activation is good and may use 
laser annealing and heat annealing together. 

[0083] Next, as shown in drawing 4 (D), an oxidization silicon film is formed in the thickness of 1 micrometer by the plasma 
CVD method as a layer insulation film 417. Of course, you may use other insulating coats, such as a silicon nitride film and 
an organic nature resin. 

[0084] Next, a contact hole is formed. First, the layer insulation film 417 is punctured using buffer fluoric acid as a procedure, 
the gate insulator layer 406 is ********** e _ by buffer fluoric acid as it is, and the source / drain section contact hole is 
completed. 

[0085] Subsequently, an oxide film on anode 410 is ********** e d using the chromium mixed-acid solution which consists of 
composition which mixed a chromic acid, an acetic acid, phosphoric acid, and the nitric acid, and a gate polar-zone contact 
hole is completed. [0086] Thus, if the gate insulator layer 406 is etched previously, since the oxide film on anode 410 is 
excellent in buffer-proof fluoric acid nature, it can protect the gate electrode 411. Moreover, a chromium mixed-acid solution 
hardly ********** s the front face of the source field 412 and the drain field 413. 

[0087] If formation of a contact hole is completed, the wiring electrodes 418, 419, and 420 will be formed and annealing 
processing of 350 degree-C2hr will be performed in hydrogen atmosphere. 
[0088] The TFT shown in drawing 4 (D) is produced through the above process. 

[0089] TFT shown in drawing 4 (D) can stop that prevent the drift of alkali-metal ion (Na, K, etc.) or heavy-metal ion (Fe, 
nickel, Co, etc.), and an impurity is spread from a glass substrate to a device by using a SiON film as a ground film. 
[0090] Moreover, the adhesion of the ground film 402 and the island-like semiconductor layer 404 improved by having 
formed the thin oxidization silicon film 403 in the front face of the ground film 402. 

[009 1 ] Moreover, the state of a barrier layer / gate insulator layer interface has been improved by having formed the thin 
oxidization silicon film 405 in the front face of the island-like semiconductor layer 404, the threshold of TFT was able to 
become the 0V neighborhood, and p-ch/n-chTFT was able to be made into no MARIOFU. Furthermore, it has checked 
decreasing the amount of C (carbon) of a barrier layer / gate insulator layer interface by 1 figure as a result of SIMS analysis. 
Therefore, change of the threshold of TFT was able to become small and the display nonuniformity at the time of using it for 
the pixel section of a liquid crystal display was able to be stopped. 

[0092] [Example 2] this example is related with the production process of the TFT (TFT) of the structure which put the 
semiconductor layer and the gate insulator layer by the SiON film. Since the production process of TFT by this example is the 
same as an example 1 , it explains by making drawing 4 reference. 

[0093] First, the glass substrate 401 which has an insulating front face is prepared. Corning 7059 and said 1737 substrates are 
used in this example. - — 

[0094] Next, SiON is formed in the thickne ss of 2000A as,a ground film 4^?-^^ it explained to the example 1 in detail, the 
membrane formation conditions of this SiON film are omitted here. 

[0095] An amorphous silicon film with a thicIgies__af-50 0A whic h moreover is not illustrated is formed by the plasma CVD 
method or reduced pressure heat CVD, and it crystallizes by the suitable crystallization method. Also in heating, this 
crystallization is good also by irradiation of a laser beam. 

[0096] Next, patterning of the crystalline silicon film which crystallized the aforementioned amorphous silicon film and was 
obtained is carried out, and the semiconductor layer 403 of the shape of an island which constitutes a barrier layer is formed. 
[0097] The oxidization silicon film 404 which moreover functions as a gate insulator layer later is formed in the thickness of 
1500A. Although this gate insulaW4a^er404Tnaybe a SiONjilni^nd-a-stlk^ film, in order to raise reliability more, 
it is desi rable to us e a SiON film. ^ " 

[0098]~^hat is necessaryTs-justtb form on the same membrane formation conditions as a ground film, if a SiON film is used 
as a gate insulator layer 404. 

[0099] Then, the state of drawing 4 (C) is acquired according to the same process as an example 1 . 
[0100] Next, as shown in drawing 4 (D), a SiQNJilmJs^formed in the thicjaiessja£ljr_£wmeter as a layer insulation film 
415. Membrane formation conditions are the same as the" membrane formation conditions of the ground SiON film shown in 
the example 1 . 

[0101] Then, TFT as shown in drawing 4 (D) is produced by the same process as an example 1. 

[0102] TFT produced by this example not only presses down the impurity from a glass substrate, but has the effect of also 
preventing the impurity out of the atmosphere. 

[0103] [Example 3] this example is related with the production process of TFT using the polycrystal silicon film as a gate 
electrode in examples 1 and 2. The production process of the TFT (TFT) using this invention is shown in drawing 5 . 
[0104] First, the glass substrate 501 which has an insulating front face is prepared. Corning 7059 and said 1737 substrates are 
used in this example. 

[0105] Next, Siptljsformed in the thickness of 2000A as a ground film 502. Since the example 1 showed in detail, the 



[0106] An amorphous silicon film with a thickness of 500A which moreover is not illustrated is formed by the plasma CVD 
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method or reduced pressure heat CVD, and it crystallizes by the suitable crystallization method. Also in heating, this 
crystallization is good also by irradiation of a laser beam. 

[0107] Next, patterning of the crystalline silicon film which crystallized the aforementioned amorphous silicon film and was 
obtained is carried out, and the semiconductor layer 503 of the shape of an island which constitutes a barrier layer is formed. 
[0108] The SiON film 504 which moreover functions as a gate insulator layer later is formed in the thickness of 1500A. The 
formation method of this gate insulator layer504_i__the-same as that of the membrane formation conditions of the 
above-mentioned ground SiON film 502r^T 

[0109] Next, the polyclystal-sifcrjrr^ heat CVD. This polycrystal silicon film 

is added so that it may hav^conduetivityl)eforehand at the time of membrane formation and may become the concentration of 
lxl 020-1x102 lcm-3 about P (Lynn). Drawing 5 (A) 

[0110] Subsequently, patterning of this polycrystal silicon film 505jsxarried out, and it is CF4+02. Plasma etching by 

system gas is performed. In this isotropic etching, the selection ratio with the gate insulator layer 504 is about ten. 

[0111] This isotropic etching is the polycrystal silicon film 505jo^Jkingitudinal direction 0.1-1.0 It continues until it mum 

Deletes. However, the gate insulator layer 504 also needs totaEe ********* *ing gradually into consideration. 

[0112] In this way, the polycrystal silicon film 507 which functions as a gate electrode as shown in drawing 5 (B) is formed. 

In that case, since it utilizes at the following process, it leaves the photoresist 506 used as a mask. 

[0113] Next, an impurity is injected into the island-like semiconductor layer 503 by the ion doping method. If N channel type 
TFT is produced and P channel type TFT will be produced for P (Lynn) as an impurity, B (boron) will be used as an impurity. 

[01 14] For example, pouring of P (Lynn) is 5 xIO'1'5 atom / [ 60-90W of acceleration voltage, a dose 0.2 - ] cm2. It carries 
out. At this example, they are 80k V of acceleration voltage, and dose 1x1015 atom / cm2 about pouring of P (Lynn). It carries 
out. 

[0115] Then, the fields 508 and 509 where a photoresist 506 serves as a mask and serves as the source/drain behind are 
formed in a self-adjustment target. 

[0116] Next, as shown in drawing 5 (C), a photoresist 506 is removed and 2nd doping is performed. In addition, the 2nd 
pouring of P (Lynn) is 5 xl014 atom / [ 60-90kV of acceleration voltage, a dose 0.1 - ] cm2. It carries out. At this example, 
they are 80kV of acceleration voltage, and dose 1x1014 atom / cm2. It carries out. 

[0117] Then, the gate electrode 507 serves as a mask and the low of high impurity concentration and the low concentration 
impurity ranges 510 and 5 1 1 are formed in a self-adjustment target as compared with the source field 508 and the drain field 
509. 

[01 18] Simultaneously, as for directly under [ of the gate electrode 507 ], the field 512 where it functions as a channel of TFT 
since an impurity is not poured in at all is formed in a self-adjustment target. 

[0119] Thus, the low concentration impurity range (or LDD field) 5 1 1 formed has the effect which suppresses that high 
electric field are formed between the channel field 512 and the drain field 509. 

[0120] Next, as shown in drawing 5 (D), an oxidization silicon film is formed in the thickness of 1 micrometer by the plasma 
CVD method as a layer insulation film 513. Under the present circumstances, it is still more effective if a SiON film is used as 
a layer insulation film 5 13. Of course, you may use other insulating coats, such as a silicon nitride and an organic nature resin. 

[0121] Next, a contact hole is formed and the wiring electrcde^514, 515, and 516 arejgrmed. And annealing processing of 

350 degree-C2hr is performed in hydrogen atmosphere, and TFOs- shown in d rgWing5 (D) is completed. 

[0122] 

[Effect of the Invention] By using a SiON film as a ground film, the drift of alkali-metal ion (Na, K, etc.) or heavy-metal ion 
(Fe, nickel, Co, etc.) was prevented, and it was able to stop that an impurity was spread from a glass substrate to a device. 
[0123] Moreover, the adhesion of the ground film 402 and the island-like semiconductor layer 404 improved by having 
formed the thin oxidization silicon film 403 in the front face of the ground film 402. 

[0124] Moreover, the state of a barrier layer / gate insulator layer interface has been improved by having formed the thin 
oxidization silicon film 405 in the front face of the island-like semiconductor layer 404, the threshold of TFT was able to 
become the 0V neighborhood, and p-ch/n-chTFT was able to be made into no MARIOFU. Moreover, since [ this ] hydrogen 
termination was carried out in process, the crystallinity of a barrier layer improved. 

[0125] Furthermore, it became clear that the amount of C (carbon) of a barrier layer / gate insulator layer interface decreases 
by 1 figure by having formed the thin oxidization silicon film 405 in the front face of the island-like semiconductor layer 404. 
Therefore, change of the threshold of TFT was able to become small and the display nonuniformity at the time of using it for 
the pixel section of a liquid crystal display was able to be stopped. 

[0126] Moreover, it was checked by wrapping a channel formation field in a SiON film that the impurity out of the 
atmosphere can also be prevented. 

[0127] It became possible to produce TFT which has the high reliability which can be equal also to an accelerated test like a 
BT test by these remedies by this invention. 



[Translation done.] 



